Procedures for copper-catalyzed conjugate addition
Typical procedure for copper-catalyzed stereoselective conjugate addition of alkylboranes to alkynoates. The reaction in Scheme 1 was conducted in a similar manner as described before ref. 1 . Styrene (1a) (33 μL, 0.289 mmol) and (9-BBN-H) 2 (33.6 mg, 0.138 mmol) were placed in a vial containing a magnetic stirring bar. The vial was sealed with a Teflon ® -coated silicon rubber septum, and the vial was evacuated and filled with argon. 1,4-Dioxane (0.4 mL) was added to the vial, and the mixture was stirred at 60 °C for 1 h to prepare an alkylborane 2a. Meanwhile, CuOAc (1.5 mg, 0.0125 mmol), P(OPh) 3 (6.9 μL, 0.025 mmol) and t-BuOK (1.4 mg, 0.0125 mmol) were placed in another vial. The vial was sealed with a Teflon ® -coated silicon rubber septum, evacuated, and then filled with argon. After 1,4-Dioxane (0.6 mL) was added to the vial, the mixture was stirred at 25 °C for 1 h. Next, the alkylborane solution was transferred to the vial containing the Cu(I) complex. Next, alkynoate 3a (41.3 μL, 0.25 mmol) and t-BuOH (24 μL, 0.25 mmol) were added. After 12 h stirring at 40 °C, diethyl ether was added to the mixture. The mixture was filtered through a short plug of silica gel, which was then washed with diethyl ether. After the solvent was removed under reduced pressure, flash chromatography on silica gel (0-5% EtOAc/hexane) provided 4aa (69.4 mg, 0.248 mmol) in 99% yield with >99:1 syn/anti selectivity.
Procedure for the synthesis of 4k (Scheme 2). 1k (50 mg, 0.25 mmol) and (9-BBN-H)2 (30.5 mg, 0.125 mmol) were placed in a vial containing a magnetic stirring bar. The vial was sealed with a Teflon ® -coated silicon rubber septum and the vial was evacuated and filled with argon. 1,4-Dioxane (0.4 mL) was added to the vial, and then the mixture was stirred at 60 °C for 1 h to prepare the alkylborane. On the other hand, CuOAc (1.5 mg, 0.0125 mmol), P(OPh) 3 (6.9 μL, 0.025 mmol) and t-BuOK (1.4 mg, 0.0125 mmol) were placed in another vial. The vial was sealed with a Teflon®-coated silicon rubber septum and the vial was evacuated and filled with argon. After 1,4-dioxane (0.6 mL) was added to the vial, the mixture was stirred at 25 °C for 1 h. Next, the alkylborane solution was transferred to the vial containing a Cu(I) complex. Then, t-BuOH (24 μL, 0.25 mmol) was added. After 12 h stirring at 40 °C, diethyl ether was added to the mixture. The mixture was filtered through a short plug of silica gel, which was then washed with diethyl ether.
After the solvent was removed under reduced pressure, flash chromatography on silica gel (0-5% EtOAc/hexane) provided 4k (47.5 mg, 0.238 mmol) in 94% yield with >99:1 syn/anti selectivity. The product 4aa was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). The product 4ba was purified by flash chromatography on silica gel (0-20% EtOAc/hexane). The product 4ca was purified by flash chromatography on silica gel (0-8% EtOAc/hexane). The product 4ea was purified by flash chromatography on silica gel (0-5% EtOAc/hexane The product 4ab was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). The stereochemistry was assigned by consideration of the reaction pathway.
S5 (Z)-Ethyl 3-(4-methoxyphenyl)-5-phenyl-2-pentenoate (4ac)
The product 4ac was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). Ph 4ad
NC
The product 4ad was purified by flash chromatography on silica gel (0-10% EtOAc/hexane). 
(Z)-Ethyl 3-(3-formylphenyl)-5-phenyl-2-pentenoate (4ae)
Ph 4ae
OHC
The product 4ad was purified by flash chromatography on silica gel (0-15% EtOAc/hexane). 
S6 (Z)-Ethyl 3-(5-methylthiophen-2-yl)-5-phenyl-2-pentenoate (4af)
H CO 2 Et Ph 4af
S
The product 4af was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). Ph 4ag
MeO
The product 4ag was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). The product 4ah was purified by flash chromatography on silica gel (0-3% EtOAc/hexane). 4ah was consistent with the the literature data. 
S7
The product 4ai was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). The product 4aj was purified by flash chromatography on silica gel (0-5% EtOAc/hexane). 
